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inO-i^ot tiitH ai* 
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•la^atod anH m ma i^OPiBm of tiso a t tH I i l r of t^t ooBploxot 
liftt turn aa^* 
m«ir fulittlt^tod ftdiinotf of 
O i i ^ m^ hmm y^ wm min m ^ o v to stm^^yliii 
I^tii^ ttftturft m^ ^ t of fdmi* 
mUm of psiflmn^^m m^ pasm^^ fpt^lta iPm ^^m 
i it» tmim mm iss%m m*^ ooofto^llQii mm tiXm tuScffi 
iii^ im^i^oraMca* mm of ^ rcjKsHfjfsai tmmm^ hm 
mfi0mm t^ f tuo foip^ttlfiai ^f fmd* I t 
liai f^^m ^n&Pt^'^ t^at ffiit^gtl^ent* in mm* potitioni 
nr* o ^ t l^m in otiifrtt 
Mmsr nm gat atoatu humm 
m ir^sfismi ^tfmm% p»!ss,tim0 %r«rt 
•fftti of t3io gi^dtitnoiit tti# litiij^o wim* m 
tBtty of foi%a«i m tn* of l&o 
tigiitdi i^d ^ i N i ^ ttiNmsfti of fMiid« iiii %im 
^smptm^ i^ t-"*^ - to « ol® m^fim* 
Wo d t j ^ ^ t i oi^tf of of tUt 
ooiHt oi^«oiff»t» 
ha^ iKiaii «yiitlio«lsod» Xt hm fomd that tto* 
totriikiaLidoi ronot In » i tt ratio iUL$m&M for« 
aiUMS prntaoooriliimttd oo»iat«tt| liiti^iiat tlM^ ronotiflii mt^ 
ftomgaiM totf^M^oriAo rosvati ia tli« fof«atioii of * 112 
•oKpitXi flit of m ooas^ox of Otoa^ 
3 
s t w d l Iiimetf U&m imm ptmpm^ W iNtmUm 
of mnit uaosiml tis^po^tmef m^ fm% ttMUr mi^ 
pym» nm^ m mUma^mU ant Htfti 
I t tme mt^ m tht ispemn* 
of m^i* till* gmq^ not c^fainottt t « 
fno Mtfmmt %!»» ^ at^ nitti. 
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»ttwai09 of e o^Xotuped 
in solmti^ been ma^ Ot J^n^cois^Qtfbad.^ 
hithmt^ ^iam t© mmt ml^ axidig j^ag metal i ^ s 
afl!^ bting nx&t aod^j^d %o dii^^jae^asoritt tm b^aii 
Qhom fep iatcract as m ^ idUi foiled 
VBmt with «3tlier ImiQ add® aiBi^i i^d 
m of Hit 
Jjalidas iitts^ dlpliwjatMoearbaatdo* di^ 
^ m^ i^Z havei^so 
attaX HoXide td ligeifid ifatioi m(^ar 
esetiaetion eQeftlciont, app«r@i»t 0%al>SXitsr eoRstant (log E) 
aad mergy of foimstlOKi for the co9i|>l0«os 
dcactilatftd «Rd a eemparison of s t ^ l l i t y of tho e«>aple3E©i 
liaf feeen aade* 
Sweral aw gutoatltwted piridiiiO adduot® of 
ham prepared vit^ a vleir to studying 
c ) 
their m w ^ m^ ffet posniMutsr of i m ^ * 
%t,m of iwm i^mm Msm^ 
l im^S mtm toii ®it@ m i ^ m li^isa iato 
In of int jpsfteti^St iiotitrwt hm isir 
hem ^sit^  Ja umm i^iitiijas 
iw® aeUw ^m In 
Mgjp^ mm uraiimt i^LOiittiaiiit tmidliig 
ffet f^^alitaoit m iSiffiUffot ixnAMen® 
mm^ itim rn^m # f i w itin^iiif 
#ff#ot of OR mm§ m 
istjpT of t ^ i i ^ s imm^ m m tlit tesstattr of tti® 
tot^ m& ef l&t iNmA iom^^* mx in® 
Qmsmet^ fow^ t® iiaem m ^feniw^aa, ccmflgu-
ratirn* ^ftoit® ©f of i**® a0ii<iis©a 
an^ lid i l i itmd* 
siij^ hmm 1mm ipitiitiil««fl« I t frnrn^ liiii* 
in « l i t raisin tootii Hit f ^ ^ 
aing eoa^tji^i* vtmmm t^tlt mwMm ultfe 
gM^i iBt iD feif»atl<3ii 0f a l ia 
©oa^ex. Hit m tmifei^a.® f otmpXm of 
i ) 
witJi piptsrwgiiit feas glso ln^itatM* 
aweral t d t o t i hmm i>f0par#d Ijy mmUm 
th® o f t ^ Ii0iici0o ^ ^ rniismxm m€ in 
^f Mi^Iogi^ mat 
liasm ti^sd m imm^^^^t, antJUiJdtoit® mt hmt 
mAntrn^ isatwiiaa* tt feat h^m f#u«4 Ifeat In tti© presmat 
t in md m%m* 
fm Mfimmn &t mmplmmM of Bsi\ nitu 
W fasptiil m wStx m mplm^ 
of tmrn^n m^ or t^ puJPtiisdl 
mpimmmt of cl^i^mt tiavo i^tntnls^if hm 
r 
to ^sta^lii^x tli# n a W t ^f gacii ^ ^ 
to tm oo«ti»atl.c«i of ^ft aalnty 
iiWdNi b® ^^mtlrniXXst bmaiA t© 
m&tiia atm* 
1 1 f a © B n 0 11 0 K 
I N T R O D U G T I O M 
iitt«ii mn^ m ^ m^i gmrnxm 
th&lv eowpomAf j ** A dM. i»t wa^ 
hm ^ m "^ Qm m tim r m M m ©f tin and 
k 
t r m of tmpi&mB of^ai m M i m pt^^ 
0mi m m m stud^ r of tm fottaatta md i^iaraeltjfifjifeicsit of 
m^ aMaijt® tii a tm h^t^m of gtotip I? ^iwsiitjs $imm$m 
hm h^m v^i^ a idinr to t l i ^ 
s^mM^miBtw m^ c^wp^raltw tmiiB 
i i ^ i ^ g m^ i^ffs^mCl^) m^ UxitW} 
haxi^ ^st ( flmn^^ ) iir»ll m tlm imeia 
tlisCif) m^ liiOi^es m% 
au tM^B W mtm"!^ ft of ^XmtvmB frow 
a tmi& hm^ m€ smsin^ Itia tfpi of 
m aiailion &mpsm^ of gma'p (l?) huiildt*! 
m tdniliT) 9m m^mMim* 
uiffsHp^t oi ijjditeotf toor aoiomaw 
sttioies^ lai^  fofwatloii of m fm mlmred mmdemu 
in minUm tm followta W ^ ^ ttsui^ 
t u c teasniafios* 
2 
rnm^flmimm m4 Mmtim hsm t»em lasoa m 
Bpo^ r^agmt^ f^T m^ to rtsfpeeUirea ,^ la&umm 
Ma^^d tM^ ojf fas© ai^^les M &0SMttm hm 
horn toe fw/ fm cfasoal^^ ^ wm&Um of 
©s^^sm® mitn 
ir/r feas l>om to ^ e w 
tlisd f^ftact^cn of a BewtimjPt tm nm^ 
miiif) mm^m m m% ISjov my mtmm'* 
%im t n ^ 40 teowfi oailtisiiig 
imn itiClDt ibCii) m^ mitt} mot tm^ 
iiTBt Irnim t^Mm^ to 
llt0 i o t m ^ m of m^moiB tiaCi?) 
Mi^mtsttHom^^Of* 
v>im to spd t% mB 
of interest to &m Xt Qtmi^t^a^ly i^^ited tXgm^a 
in tiie te^natslqu of siaileir t^^rim wltti 
and so that « tsorr^ O^atlim of I^^jf ooaipio* fota* 
oois^ tea^ l! ooold 
I t Ha® north or not r^tiotiost of 
in th^ oseldatim to 
m^ mM&Um of BniVf} t « ( I f 5 ^ 
Bnixt) md Oedl)^ 
the kotmi^ im mrnSQ ftm^ tn iMm m mm& of ifeeloni© 
^ 10 
vlslM^ 0P«ctriio of i ts tt nmmBmsf to 
I'iad est i f tfe^  oaXtitictt of is olhesr 
mXwsk%B ^m pp^iooliiEpfay of tte ketk^ii^ 
CamOlf t Mgm^t) n&mmitf ^ rm&Um 0f 
StsBrij, nl^ mot m t&t 
bem 
lias itoia to 
I I 
intQitmt ^ti^ ^s^mticii st^ tio. ions foraMt 
t% im iii«d m InfUoator md 
fk 
mom^^ tow m imbcr mtad $meil Wmmmt^ 
i t i interaotion ^^ l^ a i^iisg tli* 
of ft eol^iir^d ms^m iM a ^Itf i i to Has not 
!m« t^^mtlm of I'^ agimt liltli 
and ^mi in QT^t t0 
eoEipositdt^ m^ fimimtlm of t&i 
t i l ^ tuo Matiiro l^Mt of 
mm^^ la tfe^  paals few ys^arsl^ *^^ Md^ot fey tiio 
iPiB^&i nfoiiSt aii^^if mm^^m^ 
flit O^Oli,, ajf^ t Sa legs fti^Xo 
vom tm^sximm^ hm&& m% mlJL 
fm fomatlcaa of a f la nySaiet of aaCStj^  i^iai «ija «al»# apa4 
j^ tajLDotajf^e acd^ a f i t a i t o t nil^ add 
hai ^ luaioatot t l ^ ^ m agr^^yUoat 
nttmgm to m©fcca ife^ i^saogona Hav® 
yec^ltrtd l i t t i o hmmimpf wllh MpyH* 
dfl fcorpyji^l Isaw ^sm U Mm m 
tdttm 4tj icaii stat®| iossEle aal^ ttift^ ^^^^Jii uitfoben^ 
ffoBt^ t m atudiM of otO^, 
aiid f^m t t a ^ d0cmp0g&Um of rnSm&t b»s 0mm 
i t t^ o a a^ooiaajf ^ait icn impom^* 
T) 
fk^ upostfit statly of m\ m^ aecaij^  ©aaiietg 
to m^^&m mQ p&iBmMutf of im tmi&%%m ot 
^ poimn^os^ fl^ eoie® mim mitisll^ ^tsMl 
pyrl^m mm tum mp eoc^ftoati^ sit«s» m wm 
tliat to©® isjridtoes tsi^t m bi^iBtst® 
ligfi^dte. In Has® l^hty mtm m imidUsatat^ it 
ym^xm.%0 tovosUesUitig of sit^s mm 
tEftore eooftoatJluUi^ Fwtiiiifi 10m of latt-
rest feo ^ t t ^ of l^a ^ m e t #r la 
rins t^ aaioitiy of 
AiKSQg to Itgisn^s ^ t 
©Jiimos alas h^m iis too tmi&^m of 
trcBBgi^ ic© a^to Sacii igalliaea baw 
to foas aiflaota n i ^ to aid "" 
wad iii tiiii foiwatim of mlmma hm 
oaso ©f tUf IbwsaUon 
mid oharaotesJlsatlow of th& mSmcts of ar% md wltti 
ortlio* md «fid pfeittetiOtoes tia» ^ m 
mdmtiskmk 
tn a mB^n stadias Moving th^ Ibfa&tioo of 
c 
tmstjatl^ i^  0€Oia«3K«a la iCts© m M 
tt lias h^m ^ s m tmt ocm^eMaotri^ ti^^iicai of 
< •gad |2> ta m ospgsnlt soiviaiit tHat • 
iJi til© t^Mo It^ 
fli® ^m a^ej^ sffiis® of OtfiStij, m a of 
gtmdi^ iflud tim ja^st ©f n im^wtx^ 
tipa) o g ^ s l ton wm f^m^ to al^ w a 
^ attept wm t© sa^part of 
m^ flpetajiliifif eolitfElntiJg on« 
ftitn^oo^a atcm te twilqr JdLag m^ tm 
M gmwQ 4a loan i^im mm^^'vel^* I t 
Qxp0ot©4 t^at a ad^jict vith aexldaLiie m& either a ail 
CH^iIi) o^ ft lal^t 
fomod* CojKitittfestri^ ejjrfied out to 
I f tlior© cMScmrrM tm fomaticai ttufift speclea ta 
vtsicti latlBatiOy a t ^ l t ecMd 
fldaa^Xts ind are of smeii interest 
pa^ ly of iapovtsnoe in biologioal ayst^sl^ 
Bm^ of thm hm^ h^m i^om to gaat l i^^t ic 
ti<»i| ftirthfT th&it tnommo oowpcieaie© iav^gtigated tdtii 
aiwow liaw tJo® iPtoenlay to sot 
as isd ixi8«otsoi(i98« 
Ikiarar^a ope^tmsisojdc steiMm m iMmol& m^^ 
of tranoitiQW m«tsa ImB hmm 
tiaat Ijdfttog of ^ «©tia. in oaaiat* 
m^ oocura t t e a ^ tho aifepogm atw* In « instanoes, 
tionmiK'i UmrB f^m Mm i^mm to mt m ML^mg 
Stuaigs m tut ftgUisiot f<»Paatioa of gr&np (17) 
M i ^ o s witli tliia^Xes ar© oaly wry AS ItatdasOlt-
thiost srm Ibiaaox© «lia?lvatiima Have lao*'® on# Oon^ 
poasiUl i^ of fo«iaUoii of B&mt^ 
ItttsiNJitissg coe^mtif ito atfewpt Has horn laadt tM.® 
voi^ Ie to* fls^attiesiis^ aMtiets of md 
OoCClj^  ia of ol)tadi«itsg or poly»«oX«af 
fpo^t i f ^ of fowatlen of 111 of l ia tjislaota nit^ 
oooraiiiati<58i ^omh nitmgm or avdj^m' or l»ol®i# laaoso 
atMttOts ^luld tiopofaXly tio tostod for Ineootioi* 
fro® tba atinjoliiria poittii of vioir the «ilkyX<JittJlo» 
oarbimatos imre m m of parttcuisr intorost^®*^ mine to 
tli« fttct ti^ at ^ ^ m ^ d ftot oitli@r at c^ola^s or monodcn-* 
tate ligfi»dis# For tho orgariotiii ooaiplox ito^CMo^^^^a* 
ootaltittdlria trma ocsDfiguraUoa for « 
pwtaooortoate gec^ttry h9,9 hem pr<^o0«d* Ibr tfUtyX-
8 
t^ t t l i sg of s ^ ^ O %m<l ait 1CK30 mT^ cmiy ^m 
aimoeafbwEite nu&tr i s totfeor 
Hii of a 
i^t fcMg i^ ® •i^atoat lit tpeclMi 
S*k 
i^lteiatfs 0f mt partis m mt% m 
s r l i a ^ i m&pXistmB* md gpecn.^  
ft^oism t&^tm ^stgtMSi^k niiqa^Woe^p-
sm or l^ omd* 
In mm IfS ttMttetd idtlt m 
or ft t>1 w i ^ ^ Mtotatd lig^Kl 
vHKiii ^ dipe^tod to m m % 
^trtaetum i t is of partieuHar intarfst to find 
i f hem «'Ois m a tri^t fbr 
M t tvmivmw ^ th^ fur i « r « 
r#gieii vcM9t wn^rn^m hb i t VKpm tue of 
%tm i^tcul^* fomniAm of i i f or l i2 
9 
^ ^ mm m,m of fetit mt^^^*, flie 
oiii Mt f^i^liit mmrnrnn rnxmrn-Mmt 
are A 




(nmf ^ B^r) wm ^ ^ 
t&e #mit ta^s ^ tmiowlm 
fiilooa?! taitesi $m m W U t mms» tm 
%hmmUQ$ll Al l MaiIV) ^m 
TOd ifiAieatiag t&o of mmU.m* 
of th« tBm^m mm wmm^ W m 
mtm tet^t di^cNi m» tm&m^ W ^"fmmUmf 
^hm tms iK^ isrtoktus Un mM in 
%im f l ^ t iMcH m i t i i^ d ist i l l^ i «t tlifi lii^it 
pmUm^$ of ^ ^ MutiUat^ to «i«utr« 
of tmoiii^ miwtibB m^ 
Puf^ tin tfttrayeBCl^i^ ^m eibtdined W tPmsUmnH 
l i 
^m In mvMm in ^mint^ i t ^mw m% 
^f M^^ b^m^B ISailf > Biwli^t* fldeei igf 
* 
liol*^ ^as tuiertat Jfca^  tut Hai^ ^ t i t 
tieii:!^ ^vm waa tliccn gaadd 
fmmik* iB^m^mmrn;^ 
a i y ig»iti<3«i m^ ©m^ agfe 
mmUm Hn^ mm ktspt m 
tsie^atufft not mm^ Is^iiiiiig p&ixit of 
Mrosmit ma laso not Mmmi to p«n«trato int^ Hi* gldt am* 
Wlm m, tm wm emwmwSi & irnffKitet nKwt of Ismm 
i i q ^ d Woppim imam, wm titiii rtpisieM W 
ft tli9nioft«t«r« al4« «rm vair Isttpt iiswaH m^ th» t M ^ 
veta iKifttdd to rmmvt of bxtittUio nl^ofts Unilf> 
in th« fU^^ \mm tli* bvo«ln« mui 
t!i« flail: m$ ratt^^rtd to no^aX poiiltioR* fim 
oOiwatt* I^ai Wifn a i f tmod %mm tio k«ii|» 
atsoi^ltalo vls" <mt« 2t mm alloiridi to ooodt v M tmitf> 
12 
l>3Wi<li ofystalli^sM* tfMitf) wais itoiabsg 
mm to^ hf ^aetumal. ^stlUa^oii* tt i s « lUglJCiy 
staw^osa <?f ItiiCXl?') lii 
^muroltoi i n Jj^oltiist aiuii^ s®!! not Uy^teaaw* 
ft^^&eMm of t H i d f ) I t w 
of ie^ istea ^-^t tin p&^w ixi Wt 
g^m pmpts^ Q^ W tin m^ gfte^ang in a mtlajt 
yfhm feot* f$M iK^sito m^ & 
% le tn n f^rni^ flaa^ itm pa^ Hjs 
at g^&rnm n^a grrJyN^lr ^ A^t sait f i a ^ 
wm til4 fc^ a!iMi<stoja of io toe 
4 Wmm Uqi^d wm ^m&S^ m« f^f^i tTmstmM to 
m&Wi^^ Has^ mw^T&i!^^ t0 W en a^ratoir 
irmmm, tta a '^tfoc j^^  of tii^ ftasic nat etm^^Mk to 
o^csiiift daosi^W W a ttoiattuHi* M 
acaotupad ocOid tiaa <il)tida#d mmta^ nSjng a U t t l « tin 
tetfeor to® by ^Pecryat&Uisiiai 
tfe® eraiJ® MbCI?) ttm I t cf»j fee tiWMPd 
tsa« op«ti m i t tn loot i^ rd&paiyttd m eiesfomm t© 
aft ^ ^ > 
13 
uwrnmrnizn mmi^ imm&i %m 
atl^mjaosprfcsiii* ifo^Ot M^^mm* ^mm* 
mm I toi ma^rn^iss^&^Sm 
i^jmas) not mf 
Fifopa^^ atioe of Sfca<ii toutlm ef flaClf> Sioi^t** iSm 
t W ad lisis* m%m& wm upto 
aisriE -wi^ wn* 
iol^Mcs^ nm ^m m a m^ ^ m t ^ wm 
i t ^ ^ illiTfiiit* Ilk* i^Qffiimts iiicNi tli^ et 
©a u m^rn isat^ msa jpr^oipitstt mn to ittt l*. 
Far l^aroirii^ of rie^^ tiaPti^ a^  n e^rAro* 
iigld^ wm^ tmA mMh bot mtii^ to of 
msid^ Hi© f i l ter ptpsr ^^tainliig lartdlpitatt 
14 
wm 4tt w o t ^ m^ ^ t^m & pifmim&iy 
v ^ i U M mm a m$ 
iM I^Qii^t to u mA 
m StiOgt ^m fsfsoi^ nt of mi^ i^taliiei tmm 
tMt t© lite® 
lniM^O^ taken ClO Iti* ^f tm nts^MUm %m 
mA im^^m (Hxufslm W ^aWeg pt^Uo^i 
m i l fslit mo^ miin%%m* BtmUm ot l4nCJ?> iM^ wm 
pmpm^ i t s smi i t «ot t e r ^ o l ^ 
t « Wm i^r* 
^ W ) UMm al l s i^taa in 
aiCMteca (Mgmf^ mmumst mm 
tilt lignad m^ ttie Inainstea latacjit 
tog^tiiir Q itidta ixk mttm nns inotioed* 
vesp® stjc^e (tti&tpt tin! I f ) 
lijftsm^ fcssat iiwi aodl»tus?©» 
mi ^ ^otx^fiioteiSfttfio 
IT) 
MmmXmgth ^ fsipieiatsa mm tfeXt^t^ 
ipd m^^i^ in mpme^ mg^^etimntM 
m^ Bis^iMmn of t M a^tga henries tm liisvUag 
tilt mm^ msmmWtMm Sn mtm wmUm 
fe^^^i^f m t w tM alt ^ mtn «»f 
nnd tfe^f" mB memm^ nt aiff©3r«nt 
td m^ Itiga m^ tmi^m wm 
th© isOLol hmQtmm^ ^ optiesdi. toaity of 
d t t f ^ m t ga-^ J'o Hi© imr^^M^^ ^f aaato® 
A H « « taxeei tot at tidl^ ij^ seswa^ gtai 
n^ aeteiM ^m^i^mrn Baop*® im t&m^ feo iiold la 
atim armges Clsm t^og t|i© 
iwm ai^tesilir ci^tjle to sia® ^ 
i>t omm em<mtatek%%m <ii t^* uttaO. 
hiai^ts m^ ^ aigo^iis vare m vaxrioe rmging 
fjpoo 0m t© tofe^ a. woMm ms aajUitainwl 
in iiU the set^ ^ of mt opMosi of 
tliQ Qc^ntima irore i»iNistir«a mWlmm^ ot utaSsm 
af wssJ to©* 
laot of 0ptiOQX tosity agilast tlitt SKtor ratio of aotai 
of stgJtlaJf aenoeotriitii^ sis of tfei la^to 
ti^O^s tm i i sc^^ irert for tiliit M 
mH^ i ^ w i s ^ t i n^  ooostssat vtslwse ©f s^teti tjiiii^s 
t a t e In smi?^ tuMa and trai^ flng ^aomta SJLg-* 
mm ^mM to it* M %tm m% t^tie'irblwe ^f fm 
d©s wssp© aiMod to it* fdtofll itf&s mm in 
SkXk tfio tmt Iwlaea by to a^iaitltsi of «o3.irmtt 2H© op^ei^ 
ilmnitieft of ttio aoX^tions i^ottsd agaiaeli ^ wt^ar 
ral^o of m&tcO. nmx&m to Hgigsd** a in 
<smm imidSa t t o bdOttse liimoit ilafe inoio&ttd mcaay 
ratao of m^pxm fojm««* fii« of 
iti mi^ i t^ o saeie d«t0xiiin«d Seltf^B 
fm nifee ^ sdiutloat of otQl^ aa. M i a t s m^ 
m ^ M Umt mt ®f mm^^^M "wmxm 
tm^ MLI^m. HWI H m a ^oantitfi^  
fj^iiy iMX^ in smm^ m^ tus mm^^^ 
in wm f^mmm W ^^^Mm mmmt» of 
liiiPst m^u^m 0 mm%m% mmm tot m^xMm of aet^ 
Hit c f^Jio^a ^t ot^&m^ m^n^mB 
mm mmmrn m^ i^aliiift ^ m%m mtio®* 
tn. Isd^ tti« mtn of woi^Q^its n ftraig&t llto® m& 
s H ^ of ga^ tfta jfatlo of Hi® t© 
imm^ig^ to* mislmm mA mstlmt 
m^ii^mii c»f sat ^ mei^iMs^^ i^t gliNm in 
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Fig. 1 Job's Curve for SnCI^ : DCD 
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Added Component 
Fig .2 Molar ratio method for SnCl^ : DCD 
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Fig. 3 Slope ratio method for SnCl^:DCD 
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Fig. 4 Job's Curve for SnCl^ : DCN 
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Fig. 5 Molar ratio method for SnCl/;:DCN 
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Fig. 6 Job's curve for GeCl/^  : DCN 
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Added Component 
Fig. 7 Molar ratio method for GeCl^ : DCN 
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Fig. 8 Slope ratio method for GeCl^ DCN 
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Fig. 9 Job's curve forSnBr^:DCN 
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Fig. 10 Molar ratio method for SnBr^:DCN 
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Fig. 12 Job's curve for SnBr^: DTCN 
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Fig. 13 Molar ratiomethod for SnBr^'.DTCN 
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Fig. 14 Job's Curve for GeCl/,: DTCD 
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Fig. 16 Molar ratio method for SnCI^ :PAN 
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Fig. 18 Molar ratio method forSnBr^ :PAN 
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Fig. 19 Job's Curve for GeCl4 ".PAN 
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S A & J U l & a 
MlftwIMiii* 
(A) CosfKJontJfcticaj of each „. t^VfOtOOO 
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Fig.20 Molar ratio method for GeCl^ : PAN 
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p m m m . p m m m m . 
mm fejouii fen fim n. w ^ t l r ^t 
Im^ in & fm tfet^ eos^mat ls0«ii wd m 
^ gfid of aetaO. 
gn 
g 
nmm Mgtt mm "b^m mid^ 
m^ wmm^m m%sSL tm» wiiM aii^atjaisar* 
hmm®^. t l i ^ timiM im^^ W mmUm^ 
mts^ tm^ mtii o^ttaJag attia iosi^  atpis/iRjaw^ 
bassido wm lio Mm ^ t 
irreapQotiw of 
si<l« ims i n i ^ a l l y i t ifaa^hmmtwrt 
noted then tl^ai tihe nm tsatal. to 
ItjsM&If lia» no tgndeaoy to 4iit«ra6tf vOM w sittail tm* 
Sm tli« molmnxm of mM pmhsi^ B 
jpespdBsdbi® f©t l t « r«acticii i^ ltSi motatt ioo»# la 
m t of &<3i<a sc^O t^ i t fma hmm tmm^ tlmt 
60 
feotsfei iJistojdwiscisiie md f&mt wii^ u 
ta to IbswrnUsa Mtf^mt empx^ma, fmt 
Hiat fe^aat mMt W tlit oi Snca^ 
witfe m^ ^m 'imm om* 
tiMM^ W QBCa^imt^id raUo or l i t tn fomm md an 
m l a t t o ^t^iigli. th® mi^pl^xm ©f 
mm ^mm'^^ imdwmf f ^ a iMtmsdtT 
Ijfi ^ eaa^ of rn^m^md^mm^ mskpxm mi$ 
%n ttiat tt^ ismpim of Bti^ 
f l a i i h not (tipttaisii.-^ 
irtsMsti^ tm higiar iiptcifie 
pi Hitsf ^ ^ C r i m ) m^ CrCW) tms 
M^m^si^mmQ ts ima^ ti» mm^ capdil) 
i t m t mm mf c^owt o i M ) o M d to ifc* •'Qb 
hm^ ptti^m inoltt mlmxp ultn 
ntM m^ to ti^ aoVatiott of i ts aiCa^ seiepaioar t»ott> 
^hnmm of tet order to furtto^r mmtttm 
that oxi^latlm of M oeenf »t 
6 1 
etj^m aailf linaXyfei^ ia. m^e 
prnmrn^ miXm^ tfee aiiseaee of mitiu fhm^ 
t© ^.j^mgkm^mt^n mt ^^ mitf} mm roai^^d SaCII). 
> h^rnim^ tiaCif) ieaat^ m i idm^i indt r ) 
a ^ a m ^ not mms^ udm i^fimv^t 
teanttfl Hi i s aotmmi^ tbal^  
0j8dty aiCIf) Has m mmt ^ ^ M^^i^mn^^msi^ 
W 
nitli 1M iftstaMBg 
i n af w j ^ w s * assf^ 
detOil^  fom^ I I I sa^ieaj^ii ultii ^pm^X^^Bim*^ 
gmm a S^ tl tlmitf) l ^ a t ^pgriiatasr n 
t i l ims not? otatolt 
foraiatlm of aaol^iar ©ptoi®® in a t ia ratio 
h M m n oaiKim ^hmtpUm a I W txor m$ ^ m 
Hpimmmyhiiism^ ts^ fesea mrnm fm sod»t in tm 
Mttmrnit tmts in aicotioXio * i^tondo fom (1) 
nft £iom (U)* 1%$ i^aibxt i^e^itaii in 
62 
e^ltwad mm CI) le^we 
Q lO 
iiS 
• S ^ W^ % % 
II E 
CD m ) 
^ t wsSkVii^Lm Hoi! ymm ^mm iM ii#ir« 
fM I f o f in taS^ 
tmm istlm momd t&s p®^ nt aad 
iMiM i t m ^^tic^ia. th^ i& i^ig 
in w^QstB msidiB in i0im p^&n&aw 
B 
I t ^ a kHmi® fmn aiffewJ-wbaaont 
t® t>0 inmlwd Sii rtitoUoa nit^i gefmauimtW 
mfi UMitfi hssi^Bn 
(he^p&mMm tmovi^ tvo< nm fs^a&mt nitSK^m 
straiB* "Bmmmv^ ^ ^ pos«itsaii^ of m o t ^ ^ U m ^ m ^ m r 
0m af nifeifogm ma^  not i ^ t d &iMm tlis 
Qwnm &%m atgiigiiaa.®! tm m^MM.^ ^t 
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at tk^m wm^ t^ t g ^ ^ mm at sdiassg^ gs 
atsSf fcta flso motal afeoa w A d itfeeSMr ^ 
fsoorotoatg^ to tho oOTm of in 
mt^n tms^* tt mM j^^sm^ly tm u 
hm tatus r ^ t mis 
grnrnimmm} m<mm m % l iS r^ ia^o* i t 
a ooQDto asadt i t s mljm^ aot mt4X 
tSAil^) In caetML-^^wfbfet S9t«tiar# yleidtog a ItS 
(S^PI^iUfCT) t t i t eos^tx of tsosijjmMd 
i r i ^ In Ha© 
* 
^mfti^^mt ) md tfm df fmmUm l - ^ f ) iK^ lOl 
f'tiam^ Hat oia^taatM Ct^Sba^^)* m t 
©f sti^iUlsy ^onit^ft for 4!i|iiswieafl>aioii» 
mA m ia fotrnmUm w f t a n t t »m 
65 
gmmmim ^ tsin td^k hm m M M ^ inof^aosliti 
Sim tii# i$mMmx m^ i t » 
tS-^tr* mB i^ Pmotm^M is g<«lng fmm tlaCl?) 
imm ^ of ^ tiie 
to tin i^ tcis* 
I 
- A f 
111 
t i f BM 
I t f 
111 zm 
ita f»90 10*90 
ita ©•SO 
US 
isca^* f i t 7M 
snlri^ *- FAir 111 
ft f 
5SL« i J^t '^^SS^^^^^t .?^ J? 4i®mii|Xmooa«^aBC)iat, 
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file fetuCir^ e^ xajatK nm 
mt 'mtff it^aMs mA mt giire tatisfaetsffy Jfesuitf 
iMefe mud M in i^ sCixjftiasanf®)*^  
ixi ^ticmfom m mi&m 
aiainls^ed ^Oft o^osed to aanlight* I t was also s^stUvo 
ii#ir# and i n t ^ s i l ^ dtoini^^d 
y to i t ims mv^ aigut* t*a 
titea. idlh a»d Mfj^ 
in a 1i1| 1t2 md 111 rati© iPsapoetiimXy* 2li© fial^, eoaplox 
oouia not be studiod satlefaetorily m the oomiaex and tiadf) 
iodide theag^ves Itad Hi® samo oolour. Hie order of the 
maticxR coaatost of 1 - 2-<i^idyXaio compXoxoe of 
ttnitt) ciilorido, broaido eend g^tpaiaatil?) <toorid« ms immA 
to too m foUovst-
fli9 i^^&^mt ibrtaation ooti«tmt VMB oaXoiil&t«d 
froes titt tiio sots of dosoondiiig portion of i oorroB* fvo 
points th« HiMO alitorbtttioo irort takoa asinaing that 
tim <som]^ m formatlm ot botli tim points m$ sent* Itot 
doiK»ttndiiig position of ourvt tiAviag m oxoois of stttsi 
t i s l i^ vas se^oetod to «»siirt thot tbo oolour vas dot only 
to tm Gom i^fix md not to Usmd» flms, aj&softumet 
67 
in two fosimsi of thf ms caily to 
foimati^ oonitant toy 1 if I12 
t « » ' i ^ A t ^ ^ 
viiere s mptQumtQ th# tsmmti^Mm ot tiit mspXoz at 
tUd QOKio^ l^aratto of tlici matisPi. lati^t 
of n mu ^ o n t a t M ^ixprndlut t ^ a t 
fiaiSa^r ^ of E f toS issr satfestlt^tleii ©f tht v^isSm 
m m tim f^iatims <1) or Ca)* 
Ko etmiptitx IB my of st^idiiNl 
m M !>• i iOXaM o m at WLgimit t m c m ^ t l m n or 
ac^iitiorts Vfts liiiii o o t ^ ^ t vtto «a<S* taOseOlA* 
Dy tfeo of f w a Sisw t^ eoa.mar# 
to mtiaflL iiytetiyftAt 
mAlSM.nMl 
m p m m M m n m m B ^ m m m m m m . i 
G8 
m m M M m m w m , m , m m m m i M x m m m , 
md in i^iiicjroforah^eo&ol 
tai«tw«i mr& ^^pctrudf fli® m^ntim wm 
dyrlug aa<Sifelcsi ©f adt^ IiaiaoQ to tii© sgfrl^ 
m QQt^ liudideiB vitii 
G9 
nm^tm fmmtim* 
f|si<W) i^ eaotM 
A^m tmo^Mg to mm^m fflixte© fm is^tm 
wif® Hi aH is^ tso© mtf&pUxig 
tto till ompxmn 
firs^ m a sap<3<3»«t| eosiid mt 
t>© lijaiiatM cwaisG i ts tm^sG&plis Wtitf) 
pyrlOto® ali^ atg proJiuctg 
o W t&reo 
f ind?) icdid© ait aot reaefe mi^ isny of to 
cQsaijmmefi ^^ 
f^ agnitssCiv) ^of' iait 
Soltsticsis of th@ i ^ l t o e s titfEOa 
in a wMsm ^nrntity ot ^cqJawA iMl® gm&imXm 
rid® iroa takiR ia 15s® soXwUon of imii 
a ^ d tio «aa tit Vim pyyidia* 0o3ltJtic« ®t3U?riai 
70 
tml m dimge gowasiiiM 
was oiS^M. in a mmm md 
atgft for twtlw CMP ««^«ta3L3JAt eoapptsadQ 
'Sm adtets mm vi^ p^tPSh* 
moticf. 
Aiwalrtia t<«i?di- Hit C^O-^OO 
iielisg SBi» m.m m^ fa:r i m ^ ^ m T ^ ) 
wert ta^m malolX imm, m a # la 
the laisti t^aptQ^Q tlj^ f ^ e^ooUra ftiwe ^ ^m takoa 
opi uciniuol^vi^ feri^gs! t ^ 301^ 1 • 
W til® imwa^iaiitltal. da t^aiotfar 
nmt of remitw of iwi^sis of isttsOs 
i n mmt}^ dts^ti^d m m mXl sm suibneqisea^  
w o poot tow iuoliKlea a^iQ tal>X«s* 
In oast® tJi® ©f %» Wfptm^ tiaa 
to© by tm of analyjiii ©f ea3^ 1><«lt liy(Si'oa€!», 
71 
A aiEJl>er of transition odtal is^^e eoaipiexea ©f 
th0 uast fow yti^W A tm of ime^  Xigsmdsr^  
witli tixt tttris^sOidti of Uxi «a8l Itaim tmn 
I t lists h&m mts^li^s^ t^m a s t r a l 
^lat ^©a ni^m ^ 
iniljatttutsd f^-imtm In a^ij^^yrito©, ^^ uoi'opyapiasii© 
and ^ j^^ gedtftaM a^s ^mi^k 
fcii® ui^i^n^ m^* in ismm iti 
Uoa a l ^ i^jjua tUafe Ih^ gjpj^ isp pif^saat in 
t of fch0 iPiag tile soordto^iU^ otteuJPis 
tfto'oaali tJi^ iiitfil© froup 2a psmtmt w&rk 
tlnCXf) ma iHJjg-
apeofep-a tuiiisi tc^  ^^ocsiiio i f tois? A t m alJ pos^^m S 
«£» a® at otli^t pojiitiona of tli« I'ing wp^ ii)>x« 
to isooydiuate t^itlj atosa In to ttia pyafil* 
aitfog«i» aw f « r inftrartd tt># 
aosH^O Iw© t«k«i to asiigii n^X eSisi&tpVim 
m^ ther^fma tii» gcos^ti^ of tite ftdau&ts im^© boeii 
72 
f A B hE m 
U^Um ppints data fot tliB of 
^ 
A^Muata fCftSMl pond fomd ^ 
(P^ . . . io^oa) ...jg^gd).. 
^a>aoo ^ ^ ^ 
.. 11^0 I j ^ J 
III!?) m 
iixm .(27*^) 
^ ^ ) 
. . ^ . I . 
. 
B r ^ i ^ ^ , f f i a . ) J|!a) I d , 
111.) p A ) i s j l ) 
73 
fH© ijsnitoas ^sM in tii» mmplm 
tamfi^im goifejoniuBidV) ciao37ia« tiaCI?) hiaiiias 
U^e sites p l a i n t 
ismA^rrn- to y ^ o a g 
td ^otrfealii fee adlet 
MX ^ ^ o t s f o m i in a 
ral^ift csad in4iea&# an ootitotabp^ gtoetetipy, mm 
mc^ mt iia-irs & miv^m mt&ix^^sa. cm* 
fismom^mrn 
flit mt^m of hm^ tiaera 
m^m^^ to i f thosr ioai* 
I t to htim fomd ^afe tli©3® v^ues faU b^loir 
Wtom quoted for 111 in 
of lat^C^Sf, 







l o i ^ 
16*17 
74 
im eo^aiijalim ijlisi Wi ^ gmmmim tt€«i ts a 
jpas^tiiMfei' tJSft only a Mttjl^i mmm ^ M ^tr^ fet i^tog 
m% W o o ^ apdteo nitrogcaa Ct@!>l.# of 
4 aigrai'fleaiit csfeongd lit artft-* 
i i m ^ hvM i f tm gifout ^^^ s^idins 
sptrig mn in cooirtoatloti* 
fit© « w r mmm li^fets^ 
iia tnit tstt Hies® i^ aaospptioia ^ m ^ 
$m.tt to M ^ w mmm^iff&m m^mms^ apd m M ^ tm^ 
oaiPtea csJaifljg la tfe® mala df ^ ^ t o o e dttm^ 
^i^mmi&kiMm wti hum ^^om tn&t b^ sa^ s m*® sj^ilftM to 
mwttsifaw^* lat «a8© of 
mwptm m^ tiaCif) hsoi.^ em^^ i^ ss^ a of 
ia Ibw iiaSaa tjija^^ ol* i ^ r l ^ t s Su tih© 
i^ ^gic^ ceT^  tissw ISiese 
atti^tjtitca to ring 0*0 gftd O-H 
t i w b^A ghifts in m*^ region ^f feh© llgund hav@ 

















A ahalD foa^ a^p^a^mg lOaost iit ^ 
at ^ of mg ^fmrnaUm 
n sMft ufeeu GosiparM tilth Uigeiads* 
Ib tti0 i i i ' t sp c^stf'a tit® load m 
to MH^m tisafe mix ie iniro3.tr«d in 
SMlc^ r^siHt® to® ^ t ^ t t in ^^  
iS^p and nitjpc^wi in Wm 
TO^ar ^ e ^ i ^ l t of coc^ NSinatitig 
^tm UBW} ti^ia^ii m^ g^tfaiaadf) ^tisfim^ t% hm 
tim&, liim gipoa^  i.» pt^wmt m% 3 
% to lii© KFPttot ttnf i t tefi 
to «itoBs* la ft nwaber of "^^tsitd^sia ustm 
of l-sn^ CSOOSP I^asja© nitf0g«i tias 
MR 
%««n fomd lo eooipaiiiat#» ttm infJfarod of Un(I^) 
liaoiatd gsisc^amCIf) lyaawofcis m.^ mt mm aay 
»lg»il io«nt m i i t m » i t « i l « t^tei i lag tmtm 
that ooojpainatioii ttofoi:^ n l t m « g m p ^ ^ aot 
pocur* isio OS m t €U<H (^mepttm tiandu of tJio 
u t m ^ po^^i"!^ ii^ tho m anoro&iHi in 
tho intiKiiitgr tn^ioatins ooordiuatisii tiio i^yri^ioo 
iiitfog«n* theto yoiiUta vith tlio norli of Chan 
m^ Woaf^ ^ Oft mmplmmii of Ft(i:i) wim 
77 
a aatgfe^  ^ f f e of aUsttft $ asT^ us to ^^m tho 
vitb <s0si|)le3s6« ©f treuseltim motais^ 
ijGt Faitia md to jp^ soaisaea 
liiid gnm^tiw fitejfesf* 
ia ^ a t itt tut fofEsatioi of tlnCl?) 
tht piTPitoe mtrog®! A t ^ i f in gustcigpMDl® 
to snd aimSl© gtaapa praumt 
st l i^ ipd f p^siXt^imB ta 
tiss i^ aafigt liJK^ds H- iy isgiKiais* i^sojr* 
ptiim bgndf« M«x and 
hmr^ l>«m asai^od ^ X ® sasit htm iinaaslgaid 
nhiclix taor iflNiaasi^y da© to Ifctr impQvtmt 
f o f gubstittiM iiddu«t3 i ^ d i has 
noted is tli« 9^maepUm itliloh upon tue 
giibstitamts tlie rSM$ i^ ut lAdepmdont of li«iiia 
Af^d iisiNI md ToUoa <31^  u l t ^ topis' mT^ 
pirridine has ito ftpon *H)0 to W A 
78 
mm issTOia miOjBls of w^t^n 
tor© fc^ t i t w^^tf MH^^f 
intm OrO«t 31 « ^ i» P H Qoaototat® t l K ^ 
of 8i8i# intmsitr 
tad, J^oi^^al feaad lyiiRg eoaj^dw^iy m w 
g^empt ^ ^ a feme atoet of tii© i«tn 
t><i orilr oat JUi the iw«ie r«igl«it at 330 m^* 
n&mmf m a ^r^stniilti© tmm^ Qmprnm^ is » posM-
tjilitsy of jmmlyMm of the on ulbFatdm to 
Ao^ Mafe pXui tSi© ©f a t^i ipf4t>yattott coufld 
U a i^SMlt^ of a eis g ^ o t t^t 
diff0r«i©t t^ati iu ^ 1»aiii eo^pomd tfetrt le ma 
ftm u^CH hm^ 330 mT^ t» &f m 
PiT^lto^ 03P ^^mP^iSme t^e and H»x 
aliotald tmlm as mm In Uha 
f MBi^  and Mli^  QoltetJXQs m a basid U00 moi f litat 
iih&mma fsflp M-»«a Hi 
iOX ^ ^ addaot^ s of studiwl shm t ^ ^ m U m 
79 
Fay ififraafod (200^0 fOJ? a^to'fes of 
iSss&a 
hn mz m 
320 39^  aid 
321 
350 mo 
3ia S92 MUTT 
305 190 
30^  JS^ 210 




33a m MM 
asa 395 
3!?0 390 2$5 
SBO 310 395 
80 
of n trans fhia 
py^ ^tan j^owi Seattit Qt a i ^ t© isre^ Js and tiit 
sttbaUfeuled ^S^qH i s swe HfeQl^ to asmisa© a 
ti^ ntts 3&I m&m mor® ^ itm 
t i m l&e^ a® h&m h^m oUs^iwl i^ic^ ©oy prtiwaibir to 
til® ©TOtal flisM Sit asCi^ Sh-CSl 
^mt® la th@ 31S to 195 mms^  
mtidt feiaw ilst«« is fret atii^ 
sppoar m w aSo 4 skmp peafe in tSi« to a32 
tiar"^  Jji ePUL tinClf) ^roai^t «ai<Saets of i^bstitatM 
fyrtdlaag fflsist tli© disrasetmiitiq tiail?) 
loiiae sUPoag baaa^  in 32t tn 320 m**^  
i M . ^ lion not h^m m&im^ eotUd be to H^yridiint 
irilsratioua beeasia® fnU h^m aoo 
mcSi is tko of itf* sptotra 
Qmfmmimilt) <aa.ori<l« ad^eti a w y 
And ©trmg hm^ Iji t«> 395 mT^ mg® ajaa th« n«xt 
binil f a l J V Moir tiiia absoirpttdn fre^tioney* Dn 
l t « i^^^rmopyiltoe iMwcst m «l>sorptlcaa In diagno-
etie repg* qiUoM oooXd be obaormd and, no 
on i ts laay be madt aXtlaou i^ in ISie 
81 
hm notM iMl^Mng for i t «k t»m& 
It txm t^e iic»ieiildratl.aii ®f tti© fsr 
tnif^^ l ^ t intm&it^ of 
npm XCX «r Sr, I ) ajsA i^md 
mctmB^ &im of haXo^ms ti^ n 
o r t ^ i t int^i^tutog to 
tliat liKirtaaing ais® of to BUm X 
mad tm^ui^ 
n^Tf ifi thm awx for eor regj^^g 
M A Z X M , ff If 
mmMvmmm- ^ ^ u M c m i O T , mMma^m} 
82 
CH.p, m^^ re^ocUvelyg C«U 
s^gti iXad t h ^ r ssawtioas in aXee^^ m 
f <itm mm 
in i^X t£i« oases* 
fh^ dmmpoii^^ Itftf 
i l i a i t t i ^ o pir^pdred as 
imt th« adiaiitiad of m t ^ d{>i-utloas m » 
a i o ^ aad tut cmtm^s thoroughly 0tt«»r«H(l» I t 
83 
fhts jBNJcipltatJO not in an excess of tin 
Bcmmmff uto^t® fctfwM by t&a aetioa of 
tinCliT) ^©1146 £154 t indV) m piimtUtoe lo8ie«» 
diat^ly (tlssol.'^ o^ in t^ ® mm&s of aaine* Hia sdlwfciosi m 
for a tov itotira yielded s^An feed* crystalt. 
I io ewtole m^Q washed tilth p^troi^u® €itJ50i» C^O^O^O) m^ 
te vmsm* ^ th® e^om two ©a t^s of SaBi^  
eMtiefef i f m wma of ttos itcPlid© itm a Iwrown 
mr^ prepared 
hr tfeo i^ axoroforta of tlio reaotest® «slBf 
an <2®eass of i^oaoti^es* fUd ©csat^ 'fea stteed 
aad l^ft owminlils ^csn i^iitliag plateXeto war® f0ifsied«1li©s« 
soliibl® SB mkX^^tiM 1>«t QQiad not 
84 
mmn m., m g m i g 
^ H i MiiCIir) kiaiidoa m^ g^mmtmilf'^ 
mrs mi^ A ftw a^iaets of 
i ^ i i t i M ^m^ 'tmm m 
th/^m stwiSi^ © %% tym l&cit giSReriOJly tm a^umilea 
of tbe ba©0 to lioids acid* IKUadV) 
lii^ h^m ^^ amd to fm m xmSm 
t^Hwt iM a i n i M l t tlaCI?) i^^de hm 
te t i^i mXi^iM vliixt AXmm^ 
iittii An l>iaijt«n« eolutiw* 
Bt8id#B t^e foi^atlcci of »oXid addhieta 
m^Mim ham alio fomd to fom <soxotire4 
ocmi^ tscos in aoiivttica^  %iitli trsj^titlm mfttad halides^^ iii 
i&a n m imi lV) I t lias t^m Hioim that ttod?) 
isiaisSits Sjatia^ct roinsraifeljf uttii aniaiata tn ailitt« ioxutloo 
i n to fom l i t jidduotd^ and »oUd9 
KTt ipTdeipitat^ f rm ooRomtrated psim^ 
85 
f A B I r B ^ 
m^ maXftUtil tor tsu© lyfetJiots of 
AUmu luw^m %G KB m 
Fmtn^ Bsmfi ftwd ^ 
Co03.cdt) (e^od) itmlM 
- fe^ U j 
" A m , 
Bnau^i^ f f & o ) tel) 
Q iff Or^Of o m m§%»§ p m 
Xir » 
X « ISl, Br^  I* 
86 
Smm (asu^t^Xliie) aMiel idlii 
a©««ida3?y m^ t^sm^m mmSMm m® tmn^ttm of oair g f i t 
faetos IxPdDsifelsr prmtifc tfe® tin 
f^m mMmSAz mt^i^rn, in id®^© l i t 
l»ut ac^utim tiboTQ id l a ^ a poasiMXi^jr 
fixiil^y h^tma torn a Iff witli MsfUmrnt^ 
ttS of g ^ ^ i m C I ? ) 
114% ^metiiUne rtawlts la th^ fmieMm ©f Ita ^^ mpt^ ms 
iiitii toito i^ s mVL m niiai efeOLon^ Q^  
txi iq^iiann^i f l i ipsvu^e m^ o^w ipiii* eaiai^fxds 
to I l i * ^ rctglone e<»par«<l 
iPim 13a t^ © csfigiQ^ itoiaii i s Oat to 
ani tsEplainad a* sNirniXtm 
f r o B iPieotrm Ortinagt JDwq iai<^og«ii mtm to i t i 
coordination to tJ»@ aatiO. atooi* 
iafral^vd spootra of lOl. 
la 8^0(1 alidft IS^ Mtmtti^g HiO'eMm 
Botte. to xylttoe pli«n«tidia® of tlJtiiZ?) IkiOl^^ 
87 
f i B » ^ 
m iMatjpit C^ o^^ KK)© to^ of gutoatJiltti©*! 









am im 3333 
im test) 3^ 00 
i^m 3333 
3 ^ 
1503 im 3 ^ 
1^ 00 33Sr0 
tm 33^ 0 
i6n 3200 3 ^ 
A l l H-H.tefoxiaaUoii t^ as^ idis are s^mg* 
fli® M v m ^ M m h m ^ a?® of aedtiw intjwjsily. 
88 
assd gms^tiaiClir) mm Mf^ of ^ 
oa*'* m^ i$0 170 cw*^  r^sptdt^ireO^, Jio^ewi 
m dL^itfltimt ciimgo iM a^lbzuation thoaiSb thw 
hwm ^ greato in tm^W ^^m M I t 
fciiiia 'b&m mom that iiiapsrtd of lai^ s© auiijjaes 
in M ^mrpU^m ar® not wsr ^ffwtmt t»m me^ 
ottoorl^^^^ m m&m hm^ ^Mtst fvmmm 
tioa 03100 mtm.7 of saasQ 
tt is apparent that tfear® is no if«sui*3P order 
of Mit S.n to ^ hgt&M^ 
of tii^ Xigawdf 0T to ttoi® ©t«5a>lXity of th© a^^ct®?^ SoweWfi 
tfeo for ajateti gifoat^ ^eoi for l&o 
gip^ atei* o^sitlitiy fm ^(S^* 
In ttee tm spootinsa g««sMiiilwi 
Clf) of 
lOiot^  ^m tlwm olosoily sltvit^ tisd ol^sorption bands* 
k hm<SL W in tht^a is 
prc^dbxy to dbsofpt^cfi biwd of lower 
»3«!a©t*7» T]r«ing B<iatti«*« xylidiiid md^ots 
npjsoar to tiiwro a oi® ooiifiguration i s ^ t t prot>iibI« 
Xigi^d mdX^ t^iies art said om ooeui^ ' n 
89 
^ B L S 
iufsraiwl ^ o t m fbr of 
QiibstitiJted onilliios m^ thoir assigntacnt., 
iaai^co-xy)^ a^ aw foos 
Burn^iskmrn 300W 
m n Stat i^m kt^^fh^ 
Qmrn^it^)^ mm mm |30e ~ 
^m mm m^ iWw 
aeaii 
90 
fo^lt im mitti @acii» otiifr M od^sJi^al tm,^ 
ijiiaioiit mnM s^MQ Mm^mm* m 
lOfe ao^tsa Sut^^ta^ o»d abwfe g^projclliaatelr In 
tslie aas© 
obsc2Pv©d at tsT^ ^oxjld presifiadbly be due to H-W 
strefeolJliig 
i i eltailu f^ fco i ^ t o © at 
i i i m^ i^llilsri Its© aAstoets of 
i<so»t»3r ©dy to hcer© tli© 
A3a phenetitoo a ^ o t g f w ^ lieflft l^ nsids attapitmtatoX® 
to M«x l itH a ©is 8«oa0W» 

91 
mBMmMt man mmMjmimmmiMmm^ mm 
CFinteai wm wmtrnte?* 
mm of atts^ wm ^ sa^ttoli® tted^l 
liali<l« in QUimtitr arwl 
fiaClf) AloTtat gaim iH 
iBBseaiat© yollow pifecslpltato tfhlcdi %ra® vaidiod ssveral 
t4w» md rearifSlalUaei fJrosi 
l©aoticstt of acsntot witH Illicit) iJiwaide map^f^^^'^^ 
92 
fiqoMnuoii^ Btirwim r^asUoii nixtia^ for 
fim gmim ci gr^msli d^ttama© 
timprnv^ ^UtiX^ s^otaid mt reo^^talXls^ mim to 
Sa orgemie soiifiRt©* nniVi ) ga^ ft 
xmB idt^ tmlMm ^taSa, dissolirad 
m stiMug* Aftosf? aijowt un&m w^utm sM^m 
omtaO.^ of x^rg® ^m mm obtalnod* fHxit 
pro^ct vm i*m o&ldrofow, ifc 
lost liigtur^ tjtJ® An 
the ccri'SiSIKsatog g«paml?«i<If) 
of ii^jriOine mQ oXm pp&p^&d as dtesoKlteed ^ m ^ iMt tii# 
afeaofcmts wQPo t ^ m in a f la tscasr rati© t® 
ISifv coE^ icsa ms solijbl© in aitrcieiftt^aiio. 
Cc^ idfetcfelsotJ^ ia io stiaEltiife laleo 
atoi^td tlie l^ xmatilQi} of & Ita I i^miMiim ) eompflix 
(mg^ m* 
P t ^ a s ^ B An golutaon of piptrft* 
i^int met e&ML in to WtiVf) imiiiMs Msmfiv^di in 
cs&lcaE'ofWa Ira©(Siat« pnwsipltatioa o«Qurr«d 
in tii« <$ai« c»f tifj(l^) idac^dt snd t lndV) 
of pipei 'c^t lAth tssaCl^ ) ms iaoif| m 
aXXowing th» to etegfwl ^mt m hmp a utiltg 
93 
tdtH ariM dUi « a^eatia* CtoiiSiimCif) 
ooaijaeaR wm pftpared toy siiKliig re&ctajits Sii a 
182 OeCli^  I pipeffQsin© ratio* The 1t2 emplm Isolated ma 
Wastisd $11 i w i o , 
l i s i t i 
tor th© ©ofsp^^sEss |»repar»a 
94 
mMm.vMM m g M i w 
©til f o » im ©f a^ct® wSM »cspo<l0«tat« 
iigm^ist-^ 
(ft) mK^h ma 
I f tuo l i t m d a Mtotat© mfs tte® usiasie^  
« mcBHStofcatf llSJ^dl tin g^anfuoCI?) Iialitt0« oay 
eith^*' a 111 tjelsoasa Mioneasildaa. or ^ oet^tdbp^ 
iliicb w l>« tt i s toiowa 
that ^^ teoa^ tin m^ t&m 
ad<lacts li&vlfie th© two Ugeiaas la n ole poiEtticB ^^t^m wltH 
biaiqr U W ^ I'om trms i^dsiiots to 
ftorio ifeasons* 
AXL tug ajii<lact0 of ftoridif}^ tdtli tin «rtd g0ifisfi»iti» 
( IV) ore pcO.® yeHov twp oraingt tn colour and 
are slightly solol)!® in uitroae^mt* h^® rewilts of «l«8«ti» 
95 
f A B ^ B 30 
m^ QncOsrtSiial tfc© of 
"W -
, e^sPtc^ ). 
" W — 
l^tivS w — FoWftd 
i r o i a 
icfdod) 
liz) f A 





(t.11) ium » ) 
m M 
to sSo 
fi!o9) m ) 
C9*I6) f lno6) 
tec Wat 
f l i fao, 
<S«c 305 
f l l S ) 
180 
mmm'm 
tilh ?3!IS) C M ) 
Am » Atadto©* Ppr o PiporasSja©! Bm » Hmmtshroiinei 
96 
Vol.of Acridinc 20ml. 
Cone. BACH 
100 
8 2 0 12 16 
GeCl4 Added 
Fig. 2 2 GeCl^- Acridine conductimetric titration 
2A 
97 
m mmr^m miw) umdm 
fX^tm a fist n^m iiiit mrnt mm mm^ 
a i l t t e X i r tii# a i to is of aiwitot fewt imm 
ui mm m^Am 
^m^ii^mm ir^Mm Ctm^i^SI) ^ MX m to 
ir^nlUM tm la tto® eoi^^f*' 
mm mm^lmrn imm&^Um^ ifeii u imrn^mUm 
t SI 




t m Bftrms basads in tlie apeotfmi 
it^® mtiMSkt asd ea'^ ^ «rs attfllsm^A to 
Ce^ end €bC flibsoi^Uotss (tabl«N»32)* I t kiioiA) tli«t eoor* 
dlnatltat thr^ugJj tHo nltrogm m increasa in the 
fpd CaU ^troteMBg In dasftor ^^ ©lecttles ^atXaiP 
t© c^titoe^ IQrtldlne ajad tm band* 
bitiro Mm fomd to bft A f t®d Iti th« ^ a o t s of 
witsii tdaCIf) and gQiraaniwiCIV) eHJLofid©* SlncQ 
Cdtl Cin t)i9 adduets) odour Hi seeste 
regioR of gpoetrvia^ i t i s <llffimilt to 
t^^* BotiOToi^ t i t i© not«»*«'tili3r tHat tm ibifte ia th» 
tiuCI?) I i ^ d e aMuats isjt^oase «itli incrfta^ng hoiosm 
fhis ^ f t is in th«i easa of the gersianiua tetrachlo* 
ifidt addtu«t iMc^ is a0 «?cpeet«d| at GuCai,. iiouid D© a ueak^ 
Iie«l» acid tbaR 
5Hie far ioflpap®d spmstmm C25>O^0 en* )^ ibows 
oaly oa« SnCX stratehing fibratton for tha SaOii,. adduot. 
f!i«p« i « no band in ip»d adduots 
beciMia tba sxi'Sr e^d Sii*I vibrationa oocor balov eoT^ * 
4U tiiiCW) lialida adiJuots ara axpected to ba trigone 
bipyrasiidal vhlcii i s proba^ tba moB^  atabXa configuration 
for pwitaooorcSinat® co^paexaa. 
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f Ant Em^^ 
XR csi^ )^ m ©f mnm^^^ 
BnOli^tfp^ 
BtJiBX^mPpt 





M i W i t * 
3158 
1 0 0 
fim ^^^^mtimilf) moiMae ot meHd&it 
fmt hm^ me^m lisf^ffs^tsr at 
aim tf It « i t ir^tiid hm^ ^ m 
to ham olo^ly idtiiattti Umas m^ 
m of m I^BHIS tm net 
^ of ^m Qamot iKT o s i i ^ M to M^w^timm* 
m w to p0$k at i s itkftXr to to oe^ fSa. 
mi^ d^&tma Ut© 0mpem^ to a txm0 emfigarmtim 
wHifito i s a i^ aecKia^ S.^  posoiMUtsr tor oMxatts fottied iiliai 
feitaidea tms t i t a j^Siti^ Ki ultli 
plperaslne but In tsmWmt to g^aiiiiiia t@ti»ft«hiairid» 
yiiel<l3 a tta As tSiX the a(lduet« f m t d id.th 
sine inml^^X^ In ^ o s t ^ tlit stivonts tii«ir 
ocaatoti^l^ isi BoXut^m c<mld m% mtaawed feeiict no 
liwtmt thoijc tioiiig loniQ osf eo^mitnt ^m 
Froa isonduotim&tyio ^ttat ia i of liitJi 
plpmmixt9 i t m»|mar« that m omplex i « ^tto 
a to ratio of t i ^ dtegsa to be m«t«l>i« 
as i t not h0 iisolatad* Skmev&t, m aWng 
1 0 1 




Fig.23 GeCI^- Piperazrne Conductimctric titration 
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t!lt@ro ia a jpumor iaePGas® isa «c»i<luoUidty| mUl » n a 
to ligona Tsem lather ismtrfLoa of 
to not eidts^  w 
iii i^Qli boeacies tm^Bt «ortstaiit» SiMiay 
zm of gmmtmit^s^ itoman in tli0 fowation ef 
aii msitaSile fTaOnst^ In a ratio et ta t^o hm h^m 
l^a of inftrajped epeotra of piptapasitiie 
and itts J^ows sMfts in th^ 
i^mrptim a inor«a©ii to tli# CaaH 
strot^Mng ft^qrni^ 4 i i ® l lar n^iativ© siiift 
of taS in UIB M strtfeotos fif^tiitiiey tm obstiwd 
in oii®© of s of plptrmatttof'* ato tfae 
« 
pmsmt mm m lergsr shift has tmm Coor<li* 
natl.d» of to or tsiii«o«gt» iilt3?ogm uto® of 
pipereoslfs© etiasos nlmttm <Jrift froa nlttogm to tin or 
g»rmeceiii»s mmHi^g in tito of ttio ^trotobing 
«bsK3<rpti«i «rjd a ecmsoqueat dtoroaio in I ts 
I s caiajr »tr<m at 3fO in th« 
dsaorSfi^  aatfeiofc migg^atlug for i t a trs^® con-
figuration, "baods «t ko^ md ^ iw*^ pr«800t 




cliXoyida i s tMt?? m ocaomr m^ i s sol^ b^i® to, 
thB ^ ^ m m of ^ B atodi m inmf&m^ la tii« 
0«a® ^m^ i s S^cmg bands 
ut 330 m^ feaw silso h^m m%«FAM fho bssad 
OB*^  W t>0 to abssi^tioB* IMS 
oosiilox t h ^ f o r ^ i Jjav® a t m w eorifigwatioa*. 
adl^iet of lias isdioiis 
to a lige(h4 taMo of 111• I t i » 
to % imta g^motFrt i^^nmabi^ a 
Wrm «tu(!ll«s i t hat noUood t^at^ 
#xe«pti!3g for aicMotf fom« a lt2t 
vh&p&M tin foras oaaiy a 111 atoct witu tn© sum® toos? 
apaeiea* I t woiald liava axpaoted tih^t cooMi»atici» ntiS'^  
bar ahoald itsoreatsa with incraasing lifita of tba central atom 
i n tlia Iieifis a^id bixt thaaa rasiats ara ecntrary to imia 
oUatioB* «a5r only ba odd asKuspiaa not indica-





wti^^mm sud mnnmum U'^mmtm^ &mm 
im^p* mmm^m m^s^'Wl^^^ 
* imx M-^BM* mmm^®} mm wm* ^mw mt® 
fw^^^tm suit^i® i^mUMMB 
i i g^A » d Hdll^i ^ m %mm ill 
utmrnB mom mt^ mm ^litd to 
f i-n utspm^ 
tm&tim tin m^ mSim ^titl^^itMoearfea.-* 
m imaettd in « 
i tk mts^m ratio* WitH iwltoo^if nUmm tia^i^t 
aoXtxtiono aid^ a^  tepi^lat to Mge^a aolulloitif ftm 
of tli^ Mztur® at Sirst ^ IXm m^ t^tn orwigti* 
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f^^liS^ m ^mrn Qoli^ ttS^et HIMI i^oipltatM* 1% 
wasfetd liilsii reciriitanised frm 
v i m onrstsili Dli^ aiii^ l^ * IIHd piNiamtse i>f n 
Xitita® ajtoise of !l%CMssSfi| 3{«a,Bsf ) ctaatM Vim foraiation ^f 
M^f h&mmrt m& in 
ana ootad separated, nmW} tom,^ ris^ feo oiO^ 
in m exmm Ugandi* 
pi»<jpisrod descrlbod obov© ©xcept that th© aolar ratio of 
thcj i^aotlas speelis© tatecu was It2# It gs«m ydllWf 
Bpad ^i.^M'dm r^spcotlii^i^* Iwtfftc^oapid© gave & 
ii^to oeaj^ ex was SaolatM tnit doooaipos^ d on wogur® 
air* fomaticn of tiild \tm be faeilitt* 
fht nMtT* m» a iTariie A 
a spoetroeoteir ualng us a ref«r«ac«* 
mmm 
of tii® Vtm&ium 
tof ^ tBw i^mm^ tihme hm l>©en K W H t t l ^ 
w i o a s all^ i/'XiitMociar'b^afcea of ©msjotrnds 
nnfl^ W to Iti© to atom feas ^ om lioaajSa 
hi 
eo^^ i^p Hart CSL^CdteJ^ tmsm 
fboy ijsiysE? propai'M 8i»| 1 md dtite 
%<i<M i a t o t u t ^ o c j i M U t y o f r o j ^ a i s l i i g s i U t ^ e h a l ^ c t t 
stcxa^  tin wa^iBPil ^ Ms^ © s^d XjsCa) W ^ e 
a i t M o o a f b a - a a t © l a o l o t y * I n t h i s woric t M s s » o o s i t > l l i t y h a s 
Is din i^lox^d tlie atoms h^^ oo^l^et^y 
m oao®© tut repla^o^tnt i«f pwtietl as 
as givaas t w diffi^ai^ papoduots* 
©euti Sodiliaa oy 
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of to lialeim atos ttm ^ of tiie ^ype 
MCEt^dte)^ HttSnt m^ md }Ei»CL)giir«n 
balowt 
a* ^CBtgate)^^^ 
mm% ^t A r®piae@se®t of tli# 
at<®0 W txt neaftonitsi aiet^ teyl* 
SKkBjpl^  y^^tf int til to f«M«mtl<s9Ei of gintm 
Bffwts this ampmn^ l^oa Snl^ 
also to prepaJ^ e thB euopomd OiiClstg^ to))^  f l ^ ^ ^ ^ 
SiiaHalOyi b^ r cooplttt r«pliKeasfint of tifiOLogms IB 
foOaotiing eom^oae liaa \mm ol>t«lzi«d« 
108 
la t^xfeiiig pQm%& m^ m^s^xn^ data ^ iti^ 
ooK^^ t are liotoa in 
M m l ^ poliit© ciia apialyftieasl for' tfet t^aploxon of 
W'" w ffsm^ 
} teamed) t<ia3,e*S} 





C M ) 
Umtih 
ikm 
atyacteft of tli« i n f m M of tb* 
ditMdeaV'tJttiftte h^m hum atom to mt v^miT 
t»m t^ aife of U«a?id m ^ t ia tOOO 
1 0 9 
m$tm iia liWciJ ttoo C»s atret^Mag aoOie f&m^t A 
slBglo hm^ 1000 i s omsld^if^d bo <lsi0 to 
etJ^latloa of tfeo Mtotat© SP^P to 
mefcaJl st<sei md jBOlcjat©® a ^smotritiail ^ttiio^ajcbaisate 
^Qmm ^ a^ losoX^ r ipae^d ia t^B hem 
tis^ i^tMbistM to a sao^odmtate 
i ts untBS^^^ti'i^i^ to t ^ attiO, 
1 to % fiomei W t ^ j p l a ^ ^ t of t^ m ihow 
absorptioa bants at $S0| m^ WO m*^ mn^ 
oot^ ljomd aaCBtIfdt«)^ Ha® a baiad at 
980 wg#st i t^at $a m i tJi®so msp^ 
Xi^ mu tfes ditliioeari5ii0at© giroaji i » ^ywsttrioallr bemud to 
ttit t ia or goJTO^i® Slid acting m s bid^tat© ligamd* 
SnCEtHdtn^ teuid^^tr^foviif a^epeot^ d to bo ootecoordi* 
n&tM* 
g A a I* S ^ 
JB sptotra (6^0^00 for the of lO^sylditnio-^ 
oarb«ii3ftt09 tfid Asaignmctits* 
fodjstodtc. i m i lOfOi 9|0t 90^ 
iMof i W i mo91030® W t 
Sft(i^dtc)]i iiyaoi i¥oo9 lefei 9oo« 
n o 
liaid as)p0firi in tli« l^oo r^m 
in ^os^ awj^os^s asjd n pselital totals fessad 
eharaotef't^ th© B^CmS mvld cmse a 
barrier to rotation around itsolf* 
In vtm of tSm smttnes^il^ dilMo^p 
eaifto^ i&t^  group la Wm g^upxm <XII> i» 










tlie iafra3?®d entotrt® of SnCEt^dte^ i^oirs & 
spUtttrif of c?«»0 itret^ijig viliration into t«o ^ilis 
appeojfing »t 99^ md u vtaJE fei^ad at loto the 
Slotting ot tlno cu^ a Doiad d f^jarastori&tio of got mapmt* 
tricaHy bomd dithioo t^»asimt« group* Xt i^i tliarof%3r«| 
very tmpUng to asma® that two of Hia ditblooarb«aat« 
I l l 
laoietloe ar© littaobM tteiagSi ^elr ma i a^oo nixiife 
ot^oi* fcijo ar© ctoatM mafeliig tiU® afeoa 
Strusjtiape <IV) i s tea propfiiidd M tao3.©e«d.«t 
SnCBt^ ife© .^ hm sum isy BrniHty toii Qitlitjif*' 
tjy Jjriacaptitm of GS^  list© th® eisrr^^Qsi^ iag l^alWUpdLdtt ^ a 
haw ws^otta ttjat in 0Qap«im4 aOH tim i ^ t lisasail 












isi c»5WM>s ftifote^g ^tm^tim band In infrared 
m GO^m of the m 
Wlxil© maX i^ns ^int m^ proparUea 
tii^ Btm of sttt^l^id tl i i« 
£iaF ^ ^ th&m t ^ ampom^ ^ e 
i s o g j Q r s o f e a c h othisiP, m n ^ W l n i a 3 1 ^ i i m U g a s a d 
o«loa giwotneaiir timmd mA thi$ hmim mmtvi-^ 
grotsp®* 
t% $.$ imom ^ t in %0 spaitUiig 
protoa hmjuB to ^ Kind^pod 
mtuUm dJbmt t^o Ci^sir isafc^s tuo $3fmp 
thQ opit^rlon of deoiaiiig tlie nywaetrt-
eal 0* mssTOJsmcaX netw© of uofe 
frcffi dotibt BB iti is ^at in vemr&l aasds thii 
ft 
splitting 1« not pbgmmd 9vm at -^ S^o thus only i^ nn 
on« obs^j^a the si^Httlag of oc ^protons csn oa« maqiil-
vocally tHo pi^ oamoo of an isn^imQtrlcaX dliaXl^ditliio* 
earteato* Oa tM0 aMtteflon tii« isroi>o««dl »truetti3p# (If> 
fcjp ^otad rmmm^ly b© oaqjeetod to tJi* 
siOittSiig of the oc p^ffotone lowwp tmp^ j^ gtstmsf* mf&rta*^ 
1 . 3 
flatel^r loir speottaa of IM0 ec^ apouad 
oould not fe© Use tcia^ffateo sp*'^ 
otfi» of ccttpmaid etowtd tiie cc •protoit tmemmm at 
(3*9 S ) i® a of 0tm 1i3i3tt 
and tiio ^T^iitm vmmmm at (l^lfi") btiag m 
of relatlvo area ttait« 
iin imlQ i^ tsmefenre isawnot propogtd Iter thl« 
ooapomd beemi^ o ito ciolaf^  mi^^tmm (1»3 aiXUfiiol«r) 
in ffsus la l^oti far a I1I 
ioiliaaUng for i t a #o^istit cteacter?^ 
fi^ ^ lufrisir^d stpeetra H r^® for 
IfSi^^ir^ in ipegic ,^ to locate 
til© m^ 
SiucQi tue bia^ s^tmx^B to^on ^  ea*'* 
i t QoxCLd not bo obsorrea, 
f 1 B E * p 







of tlisCry I hssm a itap«g hm^ at 
385 m*^^ in ©^m ^tMoearb^nt© of 
via m a b^d oecrurs at a l ight ly lower 
m . , W A i m U f i . m m m 
i i 5 
mmu. m M , m> p m M i i ^ m i m m M 
toad 
(Huka, 1,3|Wtjhiadia2C»ie 
atMl C»#p» IS^^O) mm 
AXl ligapds v^re dis&caim^ la d^anol 
th® attol halides v©r« tiOsen la ^ o r o f o m goXaticsRi 
Adaaiot^  .of 2*>a>BiaQ OsftaanS.i»a(Iir) 
ip&Aotm in&tmtmmfiisdy in ^ m its soliatlon 
ir&s %o m lig^md aao^ e^Ct* pteisd.^ 
p l t a t « tomedf on i iMLng isoi*« B&wirtreritltt 
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preoipitatQ jtoitls^isr fows©*! ecwild tm isaatatta. 
Soltitl®0 of and Mail?) 
c^orofora <lid not roiikei inm^^iiatair aflcap 
to to Xig®a4 in ^mML m topSJig olEtwre 
fos? tow yoiJlo^ ei^ yslajla Drei*© olJtuiaM la l»otl» oasts* 
yer® imm m 
fna<ff) it^m^m t td mt raae^ wim miM Ugmd^ 
tSndlT) Am m!t mm 
^itli m ^em of tSi® ligaisiat ©ixiWfis mm efigjo^fcrat©^! 
t^ y boatlfig a and ^m^sd to for about 
das*^  i^m tmxm w^n^oXtiM^ ppodtoats ot^ tai^  
Ttmm wer<? rewataaii^dl imm sPlet^ feoi-K^ m f^oapai 
taixte®* finite) iodl^® lufitl 
jfeiict tBte thocsQ cmdltKms* 
i^ dteto^ a, Ml. mm.tim of 
tiuCXV) fl^XoEide and fcjn(17> l>ro!Sl4# to a f W told exotea 
of tifcto l5as® did mt reaiat in tuo fomaWoa of a solid pro* 
duot^  iixiiodiatalF* ^e oolotir of the nixti^^a beoame ^ WlXm* 
th^ uror© tfc«a stirred fw Hftoiefltt a»d allowsd feo 
for a fo^ dcKs^s eryatiOlipiitian oooofrod* ttm addict-* 
iL7 
mm re^^ystoHlsed troa ©tbawoH m^ toM la rem^* 
Ttt^ Sf i»mm loo®0» QmfmmmiT^) 
cmoriat m^ t i » ( f r ) iodtdo, hmmm^ not giir© w «o!li<i 
Mt^gla Mt 0t grnsnmtm 
<i?) m^ t incif) t^itb iMius^m 
jat fom top^rataiNi in isn of apiast 
fito ir^cds^tat^ Mdmlv^ jtaediat^ est a^^tioi of 
©0taJ. Moiww&tf in m of msme mtt 
eolowed OT^tsO-li^© foUOi wer® isttcii jtoaolu-
bl^ Sjtt ©rg«5ai<s sox^cfits ^lid 
pf. Gtmmxmiin 
a im^ isolated nm vas^itd eiaorofoiia ©pad 
drlod in moQo* ijiOid^ ®^ did laot an $««dlat« 
precdpi^ati i^m addtd isi aieotolio «onitioo of ligand 
ljut m 0tQ«dinG Ibr a fow dajra a pasty iiass ims oibtaiiatd 
wM^ indoitibio in tho utfaai a^ Xirgnta md d«0$]fa|)0fled i f 
to oir* 
f^tmiMmtoX^ did not ntlf^ 
fciad?) haaidas sand g©«a#iiiiai(l7) <jh3.orid© t8id«af ^ safdinary 
1 x 8 
0MporiMmt&l im^Hms* Sim. %«iea t^mUm s^fcurt 
tfaa for awofai hjomm m s<jU<i nitli asc^  
of tli^st fealldea eowld ot>t«i»<Hl# 
9 
fem^ Aiffi m M i m , 
l€it©yoo2roXie eoapotmdii cmtatoiug m^ 
baw h m used nalnly iM tfet ir^i^atlcn of 
92 93 giftoliy aofciw ec50|JlQx®», * 4at<li»ol«rtliioi and 
hai^ hmi% fo\iiid to aot lug end 
hem in cauim aa "imd Heat 
95,96 
tiiat BioaiiWol. t mspxm of tUtoittyX 
tincstiltsplde tias nm^ m a eearotim ii^bitor and in 
pauatlag iMm to isr^ r^imti dipMt frm 
tt mB of int&TQnt to e^mpiVf} halide eoBp3.«*®g of 
tli©0e Xig^d tJitlEnatody th^r eapaeitr foy 
a t^jjng QM tmgXMBQ und eoi^ osioei iitliiMtofs*- a ff»ir 
ta^ es© h^toroc^olic qoopoMijds fesv© Xmm «80d in 
ttm Gffid idaaUiUmtion of of taiair 
epodfie Intoimctifiai* tli# oo?»pdiaatioe ismp^ 
omds of tMasoXds and Imldausoles with transHict) metaX 
io»6 b««ti eoordinfttion b^rLotaf* 
and stimetta?® m tht batil® of InfrtfNtd gpeottal datu Hmvt 
fbQ UgaiiEds tised tli« pmsmt nox'le in «ddiiot 
f oysiatlori tot© th^n on« danoJ? e«|iabl» of ooordl-
1 2 0 
Hating Tiitii tho ntn* I t mt» to tsuad 
otiu of l^ iQ tooJ? liaja gspe t^cr and 
ifHotoff thm® ccoi^ otsadi m itgandd arid 
alsia to lutregtigat^ thK posalblllty of fomsMm of ptsHsr^  
^ of apcioiest iiltli ijologm ar ligaa^ 
titldglug, 
3ta mo isr^soit iioric a f-iw af 
or fiSt^tMa^ia^ol© <©f)rai md 
Itmssimiim^^ or Ij^^iai^aaolttiaoa. CMBDIX^  Hita* 
md gowawinBiCIf) feirm ^m «in* 
Si^r liai?© h&m u© toasi^ of 
otudkleg tu tan mT"^ 
M l mo a^ lsSacts foiwed ijtttjfooareiie 
dm^T moX6tsul03 toe a liSt m^tsU heOAd© i l igmd tutid 
a U of tlteo isr^  f amy efceible at timptratoe. the 
c laoitl^ pointa ^d i^milts of nn^yals scte g iwi in 
g^Aatoo Mdiicttai** era f ^ 
I>ossib3i0 ooordinatioft sites In thig ligiEid fflol««al«|<l.> tlit 
1 O ! f^ -i-
m0lUrtB po:ints tpd gitalytieaa. data to adduots 
of Old tedaaoltWol* 
Oeaous? ^a lis 
Found Found Found Foiand' 










aacaj^ CtA)^  m 
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i ^ 1132, ^ 
Cl»7) (l2#1> (30.87) 
33.12 11*1^ ^•oe 
(32,^K2#33) ClOt89)<27.d2) 
j|EBi62-'«ail»o HB3:«2-«®r«apt<j bsnalialdi^cat 
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«it<»i| ( i i ) tn© miM& nitifosmi ( i i i ) tM p^nti^ 
BifepOgQEB ©rti Cilf) tiie ©tllOISy 03^®! ato® 
- N 
m 
She ixitwrn^ d^ ipaotra of the aiioir 
Mtti# di^g© gtmehjjag 
in tia(IV) helido gsma^sitBtdf) dHorldte i^pear 
h&imm to 68^ or"* il l l th^it tiiBfe 
BM lulai^fey as in 3J.gmd» Sh^ 
abscwpptlcsi lu ^ i i e t s haw aXs^ f ^ d to oecur 
in Qsa® regtont as ia tm f^m Mgand aolecrtsxe* 
t w poasibtliti^s of coordination t^ ® fttom 
or tliQ pyt'idja a??©, i ^ m ^ t ^ f inaed Slio 
posfiilblt sites loft aap© oayg^ ai atom tii« initio isifero-
gm atoa* mmttmm of baitd in t^s of 
the «t sgi^ as in tli« froe ligmd 
<137^  ca"^) 3?ta®0 out msf^nHan ttoroti^ 
atoiD* Coordifiatlcii tlti^ otigh uniiio mtPogan si^ stiid mi*^ a 
do^r^ai® in H^B s^soseptim Turn d^fdmation 
123 
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oocw afc mT^ m^ f586 ciT^ ia lihe ltg«ad 
thjsm ^m^ UmB hsitm sMfued to lomt m!9mmhQTe m 
m^ro is a Mgal f imt usgatiw MH la 
fy^guffii^y of the a^iwiiio iS i^itiioxy beaaotiidlt* 
«ol© adduets* Such a larg® fi&lft of at least 50 oaT"* la 
H^-Ji sftisstst© ^ocaftoatloii titfougftt «JKIJ»O 
nitrocr^ of lism^* 
I>an4 at ^eT^  ^ ttoil?) 
^a^mnxmitf) dsioi^id^ tsddactsi ytspeotlv^Xy Uas assig* 
•m^ to tilt u - ^ d mode* mmwipmm of 
one band is p^QCsms^l^ da« to tJfi^a oonflguratioia 
of %'fxtm is eoiasi^tofit idth tfe® of 
liga^jd tlio snalsatituttnts itttacliM to it^ 
QmM ^ ga Hiat S^s^obm^tliiiMSOlo add'Uot of tiii(IX) agad 
tin(I^) qhiorldo aay contain tiio aolooisaos of J j ^ o g ^ 
ohXortdo pep ©oloeto.® of tho ciddtoot ^ e cssrrospcastding 
Sb<m) holido ad&iot© do jaot liasro SOI solootixe,^ Sowevor^  
th« aod« of attaoisaoat of SCSI to tin atom is not imo'wii mm 
thougli i t has been augg^stod that tb* EOL is not idsof^ed 
on©* Vtoil© no adduot was fom^d wilii SoBrj^  and salj^  i t hat 
b00i aotod that g®na«!iii«(Iir> <morid# adduot also do#s 
' r* 
not <sontQiii my EOi taoxecsta^ * I t i s fvm 
ep^otraJ. data ^at the eooi^ dinrnti^ m t© geaswtlift 
o^ csurs cssly throtsi^  tti© aaln© mtmgm of 
thiassol© aoleculo* 
m ) 
S^e nmsiUm m^m Sn isu-B troqximoy in fcMs cas« 
10 M^hmt fofffild 0®c«s lOJ. otlier aia<3»et8 of 
dorivstiwa staailiod in tlii^ mn^ ,^ A biand of tatdlitaj tatmsl^ 
at ©a'*'^  tms-tit^ m %mtigkUmiy asat^ed to (khS st^tdiine 
BO<10» two ^m&r t>8«ds at 31? m^ ipd 
vbidli cotad dta© to <S»*€Jl i^mtptim* i t th&t tlie 
iiddaot h&& a tzraT^ g ooaflguratlon* 
mBmn Z'^mMis M^otgt* ^ ttjawett fowwi nitu 
t»iiazom 2*mSno do «ot sliow «aiy #i»aifioaiat jsMft ia 
tttssoapption band lahi^ aj T w ^tm fowd to i» siH* 
region aa in the ift® Ugawd* C^n aa»»o*|»tion b«id of tli« 
ligand ^80 rmoim \iiic3i«ngod tn tbo «ddi3«ts* 
^ N H , 
N 
<w> 
010 fi!"@<|ti0ia«y hm M m fowad to 
st^n^stlag involmasmfe i^f tii© asuaj^  nitogea in 
urn* 
%m pm&iM^ laosmle stimcliiresof 
feii^^liMol If tisd Qof^ ns^ to t0m i?in (A) m^ the thim^ 
VI I I (0) m i^Qm 
— m 
w. f ¥ 
^ /f 
miCA) mtm 
fh« tMo»o fdM lias h^m duggastod on l^t bftsti 
100 of vm0tim§* B^cmtlw tiURfm-td ap^etfua of 
101 
tiioeutMol I has h&m atudlM hy md fiii^ ahrti^  libo 
hem thati thi« In itattt txliits In 
127 
fcMmo r03»» ibas©^  aoljgiiy m tlici obu^t^ 
^oXSm that tiisro i s so bcsad ia this coapotmi^ ^ in thf 
iPtgion emev&l «ltes 
amllatil© torainaUott tWcm coiad oe^ tir tfcawigfe fj&e 
nitrosm or ttjg si^ lpJitJr s^ t^ oiiS. fli© pos^felUtr tot^ I t megr 
act ao m Hgeaad Its® ise^ 
Biecopt fo3* tli« Qt«dl€8 of ft fm etani^ ltxts of 
96 
t in m ©tti@r mt^tmm to 
mm&smtim of aali^ ^titra in tJie xit«ratur#* 
Iia til© pif^smt w l : tSii(If') eiaond© and tsii(27) ferceiid® 
a^dacta their iwalytlaal 
^ t ttio acaomlt© of blaaaWfoiI nr® to 
tin atm in mx^ cam garsssnimCIV) ^ortdt not 
r^aet m^or laiese ©s^ periaentail condltloust Sis© iRfSpared 
sp«wti»a of th® oAdticts are not diffsFeat fSfcsa ttoe Xigofiid 
ftscoopt in ^0*^930 cys art 
fomd In taoo^ lO^Q qsT^  i t la ei^dmt that this 
t%«im rwQins tmclijgjgtd Ctatoi«»37)# C^ 
Btrttdbsns ft&^umo^ ta60 mT'^* 
H—K itratcttog tti^ umGsr objiema in 30^ 0 
to 3200 jrogicciii in tai* ad^ets i® not sudi diff®r«ot fron 
its position in ligai^d* Xt i i| thorofordi indicrativ* of 
nan of taXpbur utms at powlUm 2 and 5 or 
i:J8 
nttroBm atom in ^ooytoation wtm Urn at(csa# 
Thm etrsmg absorptioa baad in ca*^ region 
in t^^ li^m^ assl0«03t>i0 to O^s ao<t€> hat hem 
ioma to hQ to 730 m^ mr"^ tn Unim mtotu^ 
MttCIt) a^ Jducts ra^poefeliwXy* fh« Sjaer^ ®^© In 
at^tctoJH aflor i t aaiuxy to fla©ati»o* 
nlo floir twm ihB to (VS. fii© for tfiapar^ l^ upeotriM in this 
eas© ie ir©ry tiwroroatiTm md loeatt 
th© position of su-a md Sn-N str^tehjng modo* I t i s not«» 
vorliJS?^  taiat ^ a^MOO ia f»m m^ absw-* 
lotion trotiM, ^trefore, too of any 
bmd* On Itie tber^ i s 4 bmd of 
intmaity at 3S0 m'*^  te adtlftiot attd at in SJf^ s^  
adtoet assigRsd to th# strotoislns aod0# 
I t ie,tls«a,oon<audad ^at mtm at poaition me in tUo 
l>i»e«thiol nns i s ooorainafcM to tin ato® i^oroas ti^ e other 
po3iticntf t^ iH^ atr to po&v teoz* I t hm also Men 
olDa@7v«d thftt biasmthita I aotD m imidmtate Xigmd in tiie 
oftsftf* addaotff to have a ootahiiar^ 
ocnUgtxtAticn bdeiitsst of th« of on© awca 
•tr«tohing vibf&tion «roand 330 
Xho tinCI^) ohloridft addtiet 
1 2 9 
lias hm not h^ aeewt^ alned as to 





tn tinCW) m^ mnim tJ^ osid® 
ch^acterissd CK I^ O !>asi3 of t^afrared speettal studies* 1% 
hm bdon obd^ r^ iQdi l&at tlit SMI^ g^sorftion 
Gl#0 ajPQ Qhmm^* fli©©© i^sorpMoJi bandta in 
fflttst ^ i f t i f t h * «o i>r« t laaUoi i i iaa tfef^tigii tliQs® aimoJP 
103 1 ok-
flte«# Ifc i s v^ll known ' ^ t giBi^ raiUy Sa 
i t i s th® pjvtebd. i s iavoivtd in coordination* 
Xn pr«s«it the Cb^  hm€ ^mrs a ntgAti'Tfi M f t in 
•ddwct «« cfi«|»«rtd to tbo Xlgand aoleetil®* ftm ligwid 
shovs a strong hmA %% mT^ md band of isediun 
lnt€ii«ity 4t 161^  duT^ ifeidi aire asesrib«d to Ctsir stretdhing 
mod«, appta^ two banda in mglm in tb« adducta 
•heidJig a aai^dd dacrQasa in M fpa{juin«Qr» I t auggdsts ^at 
1 3 0 
oiOy pysKtaoa Ittferogen ting cdordlaat^s 
to tin atom "b^ iiisg 4 mt& l»afii« ©tt® tto© tnOm nltms^i 
the ^Iphup atosi of thQ gi^ap* 
In tfeo tufrored ap^etrua j^gl® of 
©ediusi intesasifcy &t 30? in Unilf) oUloria* ad^aot 
assUigod fco as^ Ca. stjpofcciiliig v/ihr&Um suggests a trana 
tot the a«lduct# 
la ndao of th© a!a<lu0t0 of llgcai^s 
dOBCafitjaa in thiij eo^ ad W ^vitoot of tlia fomatlon 
of po3L3nfitjca®sjr or poismierio spodog 1>e fitltUo^ Uier© 
aoiroPaX' tooip altes tfas a -of 
foitaation of mt^ 
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